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[57) ABSTRACT

A magnetic recorder and regenerator has a luminate
signal input terminal for receiving a luminance signal, a
line-sequential signal input terminal for receiving a line
sequential signal consisting of alternately line-
sequenced color differential signals having a d.c. level
difference, and a detecting circuit for detecting the d.c.
level difference in the line-sequential signal which is
provided from the regenerator system of one magnetic
recorder and regenerator used for signal regeneration
and which is to be transferred, before being rearranged
Into its component color differential signals, to the re-
corder system of another magnetic recorder and regen-
erator used for signal recording. A gain-controlled con-
trolled amplifier is responsive to the output from the
detecting circuit for adjusting the d.c. level difference in
the line-sequential signal to a prescribed value, whereby
it can suppress fluctuations in the line-sequantial signal
level during a dubbing process, avoiding picture quality
deterioration. The magnetic recorder and regenerator
also has a clamping circuit for clamping the d.c. level of
the line-sequential signal and a color differential signal
discriminating circuit for discriminating between the
R-Y and B-Y components of the line-sequential signal in
synchronism with a horizontal synchronizing signal,
and for providing a clamp timing signal to the clamping
circuit to clamp the line-sequential signal correspondng
to either one of the R-Y and B-Y components.

8 Claims, 6 Drawing Sheets
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1
MAGNETIC RECORDER AND REGENERATOR

This application is a continuation of application Ser.
No. 07/184,012, filed Apr. 20, 1988, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates in general to a magnetic
recorder and regenerator having, in its recorder system,
a luminance signal input terminal for receiving a lumi-
nance signal and a line-sequential signal input terminal
for receiving a line-sequential signal consisting of a
series of alternately line-sequenced color differential
signals having a d.c. level difference therebetween, the
Iine-sequential signal and the luminance signal being
frequency-modulated and recorded in a magnetic re-
cording medium. The present invention relates in par-
ticular to a magnetic recorder and regenerator of the
above-described type which is capable of dubbing sig-
nal without including any picture quality deterioration.

A magnetic recorder and regenerator, such as an
electronic still camera, is known which comprises a
recorder system and a regenerator system. The re-
corder system is adapted to frequency-modulate a line-
sequential signal from a line-sequencing circuit which
produces the line-sequential signal by alternately line-
sequencing color differential signals while frequency-
modulating a luminance signal, and is further adapted to
synthesize a recording signal by frequency-superposing
. the thus frequency-modulated line-sequential and lumi-
nance signals, the recording signal being recorded on a
magnetic recording medium. The regenerator system is
adapted to reproduce the luminance and line-sequential
signals by frequency-demodulating the signals recorded
‘on the magnetic recording medium, and to regenerate
the original color differential signals by rearranging the
line-sequential signal into the original parallel color
differential signals by means of a rearranging circuit.
See Japanese laid-open patent application 206397/1985,
for example.

As shown in FIG. 1, dubbing may be done using two
magnetic recorder and regenerators 1, 2. By dubbing,
recordings on a magnetic recording medium set in one
magnetic recorder and regenerator 1 are recorded on
the other magnetic recorder and regenerator 2.

Prior art apparatus 1, 2 have connection terminals
which include a luminance signal input terminal 4 and
color differential signal input terminals 8, 6 provided on
the input side of the recorder system 3, and a luminance
signal output terminal 8 and color differential signal
output terminals 9, 10 provided on the output side of the
regenerator system 7. For the dubbing operation, the
luminance signal output terminal 8 of apparatus 1 is
connected to the luminance signal input terminal 4 of
apparatus 2, while the color differential signal output
terminals 9, 10 of apparatus 1 are connected to the color
differential signal input terminals 5, 6 of apparatus 2,
respectively.
~ In the dubbing process by the prior art magnetic
recorder and regenerator apparatus 1, 2, color differen-
tial signals reproduced by the rearranging circuit in the
regenerator system 7 of apparatus 1, are again line-
sequenced by the line-sequencing circuit in the recorder
system 3 of apparatus 2 and then recorded on a mag-
netic recording medium set in apparatus 2.

The rearranging of color differential signals by the
rearranging circuit in the regenerator system 7 of appa-
ratus 1, as well as the line-sequencing of these color
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differential signals by the line-sequencing circuit in
recorder system 3 of apparatus 2, however, is essentially
not necessary in the dubbing process because the color
differential signals are recorded on a recording medium
in the line-sequenced form. A dubbing process by means
of such prior art apparatus, involving the essentially
unnecessary steps of the rearranging and the subsequent
line-sequencing of color differential signals, is therefore
accompanied by a deterioration if picture quality due to
such unnecessary steps.

Thus, an arrangement has been proposed which com-
prises a line-sequential signal output terminal for ex-
tracting the frequency-demodulated line-sequential sig-
nal during the dubbing process, which terminal is pro-
vided on the input side of the rearranging circuit in the
reproducer system, and a line-sequential signal input
terminal provided on the output side of the line-
sequencing circuit in the recorder system, which termi-
nal 1s switched for receiving the line-sequential signal
from the line-sequential signal output terminal during
the dubbing process. When signals recorded on a mag-
netic recording medium set in one magnetic recorder
and regenerator are to be dubbed onto another mag-
netic recording medium set in another magnetic re-
corder and regenerator, the line-sequential signal may
transferred, before being supplied to the rearranging
circuit, from one magnetic recorder and regenerator to
the output side of the line-sequencing circuit in the
recorder system of the other magnetic recorder and
regenerator, whereby the signals may be dubbed onto
the magnetic medium set in the other recorder and
regenerator.

The above-described arrangement does not require
the essentially unnecessary steps of rearranging and
line-sequencing color differential signals during dub-
bing process, and therefore, will not suffer from a pictue
quality deterioration which can otherwise arise from
such steps.

Picture quality deterioration may occur from factors
other than the above-described steps. For example, it
may occur if a luminance or line-sequential signal with
fluctuation in the level thereof is supplied for recording,
without any compensating process, from the regenera-
tor system of a megnetic recorder and regenerator to
the recorder system of another magnetic recorder and
regenerator. Such fluctuation, however, will cause de-
terioration in the picture quality in the dubbing process
and will make it difficult to accurately reproduce color
pictures.

Further, in electronic still cameras, an R - Y compo-
nent color differential signal, or red color differential
signal, and a B - Y component color differential signal,
or blue color differential signal, are used which have
different d.c. levels V) and V3 (see FIG. 2). The d.c.
level difference is provided between these R - Y and B
- Y color differential signals in order to give them differ-
ent center frequencies f) and f; by means of frequency-
modulation, such difference between the center fre-
quencies being essential to the separation of suchR - Y
and B - Y components in the step of regenerating the
line-sequential signal. These center frequencies fi and f5
are set to 1.2 MHz and 1.3 MHz, respectively.

Thus, if the line-sequential signal fluctuates in the d.c.
levels Viand V), the center frequencies f] and f; fluctu-
ates 1n response to the fluctuation of the line-sequential
signal, and a deterioration of the picture quality is
caused. Thus, the d.c. levels V| and V; must be kept
constant by clampers. |
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In such a case, since the reference d.c. levels V1 and
V2 will alternate with each other upon the termination
of each horizontal scanning cycle, it is conceivable that
a signal with a frequency equal to one half of the hori-
zontal scanning frequency may be used as a clamp tim-
ing a signal. Such signal with the frequency equal to one
half of that of the horizontal scanning frequency, how-
ever, will in itself not determine whether the clamped

d.c. level is the R - Y component d.c. level Viorthe B -

- Y component d.c. level V. If a timing error of in the
d.c. levels occur, the line-sequential signal will include
errors, due to the erroneous clamp timing which will be
recorded, causing further deteriorations in the picture
quality. Prior art magnetic recorder and regenerators
will not be able to faithfully reproduce such color pic-
tures.

SUMMARY OF THE INVENTION

A first object of the present invention is therefore to
provide a magnetic recorder and regenerator which has
a line-sequential signal input terminal in its recorder
system through which a line-sequential signal is re-
ceived, and which is capable of reducing the deteriora-
tion of a picture quality due to fluctuations in the level
of the line-sequential signal during dubbing.

A second object of the present invention is to provide
a magnetic recorder and regenerator which is capable
of reducing the deterioration of a picture quality due to
an erroneous clamp timing of the d.c. level of the line-
sequential signal during dubbing.

A third object of the present invention is to provide a
magnetic recorder and regenerator that is suitable for a
dubbing process performed with the use of an electronic
still camera.

In order to achieve the first object, in view of the fact
that the line-sequential signal produced by the regenera-
tor system of one magnetic recorder and regenerator
for signal reproduction is transferred to the recorder
system of another magnetic recorder and regenerator
for recording before rearranging the process of the
line-sequential signal, the magnetic recorder and regen-
erator according to the present invention is provided
with a detecting circuit for detecting the d.c. level dif-
ference in the line-sequential signal, and with a gain-
controlled amplifier for adjusting the d.c. level differ-
ence 1n the line-sequential signal to a prescribed value in
accordance with the output from the detecting circuit.

In order to achieve the second object, the apparatus
according to the present invention is provided with a
clamping circuit for clamping the d.c. level of the line-
sequential signal, and with a color differential signal
discriminating circuit for discriminating between the R
- Y and B - Y components of the line-sequential signal in
synchronism with a horizontal synchronizing signal and
for supplying a clamp timing signal, which corresponds
to either one of the R - Y or B - Y component, to the
clamping circuit to clamp the line-sequential signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a diagram showing the connection for dub-
bing between two prior art magnetic recorder and re-
generators; ,

FIG. 2 1s a graph showing frequency versus d.c. level
of a color differential signal:

FIG. 3 is a diagram showing a general circuit ar-
rangement of a magnetic recorder and reproducer ac-
cording to the present invention:
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FIG. 4 is a diagram showing two magnetic recorder
and regenerators according to the present invention,
connected together for dubbing;

FIG. § is a view showing the appearance of a change-
over switch for use with the magnetic recorder and
regenerator shown in FIG. 4;

FIG. 6 s a cross sectional view showing the principal
parts of the changeover switch;

FIG. 7 is a block diagram schematically showing the
principal circuits of the magnetic recorder and regener-
ator according to the present invention;

FIG. 8 is a graph showing signal waveformes in the
principal circuits; and

FIG. 9 is a graph showing the signal waveforms in
another embodiment of the principal parts shown in
FI1G. 7.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 3 schematically shows a circuit arrangement of
the magnetic recorder and regenerator according to the
present invention. In FIG. 3, 11 denotes a recorder
system, 12 a regenerator system, 13 a magnetic record-
ing medium in the form of a magnetic disc, 14 a spindle
motor for driving the magnetic disc, 15 a magnetic
head, and 16 a changing switch for changeover between
the recorder system and the regenerator system.

On the input side, the recorder system 11 is provided
with a luminance signal input terminal 17 for receiving
a luminance signal Y plus horizontal synchronizing
signal S, and color differential signal input terminals 18,
19 for receiving color differential signals R -Y, B - Y.

On the output side, the repoducer system 12 is pro-
vided with a luminance signal output teminal 20 for the
output of the Iuminance signal together with vertical
and horizontal synchronizing signals S, and color differ-
ential signal output terminals 21, 22 for the output of the
color differential signals R-Y, B-Y.

The luminance signal Y and color differential signals
R -Y, B - Y applied to the input terminals 17, 18, 19 are
derived by processing the output signals from a solid
state 1mage sensing device in an electronic still camera.

The luminance signal input terminal 17 is connected
to a frequency-modulating (FM) circuit 23. The lumi-
nance signal Y is frequency modulated by the FM cir-
cuit 23. The color differential signal input terminals 18,
19 are connected to a line-sequencing circuit 24. The
color differenctial signals R - Y, B - Y are applied to the
line-sequencing circuit in parallel.

To alternately record the parallel color differential
signals R - Y, B - Y on the magnetic disk 13, one for
each horizontal scanning period, i.e. R - Y for one hori-
zontal scanning period (1IH) and B - Y for the next
horizontal scanning period and again R - Y for the fol-
lowing horizontal scanning period and so on. The line-
sequencing circuit 24 will switch the color differential
signals R - Y and B - Y alternately for every 1H and
thereby provide a line-sequential signal consisting of a
sequence of alternating color differential signals, one for
each horizontal scanning period. The switching is done
upon the occurrence of each horizontal synchronizing
signal S. Meanwhile, the color differential signals R - Y,
B - Y are given a d.c. level difference therebetween in
the line-sequencing process so that these signals can be
easily discriminated from each other when regenerated.

The line-sequential signal from the line-sequencing
circuit 24 is supplied to a frequency-modulating (FM)
circuit 26 through a changeover switch 25 for dubbing.
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The construction of switch 25 will be described later.
The line-sequential signal is frequency-modulated by
the FM circuit 26. The frequency-modulated line-
sequential signal and the frequency-modulated color
differential signals are combined into a recording signal
by frequency-superposition. The recording signal is
amplified by a recorder amplifier 27 and recorded onto
the recording medium 13 by the magnetic head 15.

- The regenerator system 12 comprises a regenerator
amplifier 28, frequency-demodulating circuits 29, 30,
and a rearranging circuit 31. The playback signal played
back by the magnetic head 15 is amplified by the regen-
erator amplifier 28 and supplied to the frequency-
demodulating circuits 29, 30. The frequency-demodula-
tor 29 has the function of frequency-demodulating the
playback signal into the luminance signal Y.
~ The output of the frequency-demodulater 29 is con-
nected to luminance signal output terminal 20. The
frequency-demodulator 30 has the function of frequen-
cy-demodulating the playback signal into the line-
sequential signal. The output of the frequency-
demodulator 30 is connected to the input of the rear-
ranging circuit 31.

The rearranging circuit 31 functions to restore the
original color differential signals R - Y, B - Y from the
frequency-demodulated line-sequential signal. The out-
puts of the rearranging circuit 31 are connected to the
color differential signal output terminals 21, 22. The
color differential signals R - Y, B - Y are provided in
- parallel from these terminals 21, 22. A color television
set, for example, (not shown) having its connection
terminais connected to the luminance signal output 20
and color differential signal outputs 21, 22, can produce
a still color picture on its screen.

Line-sequential signal output terminal 32 outputs the
line-sequential signal during dubbing, and is located
between the output of the frequency-demodulator 30
and the input of the rearranging circuit 31. To the
changeover switch 25, there is connected a line-sequen-
tial signal input terminal 33 which is to be connected to
the hine-sequential signal output terminal 32 during dub-
bing. To perform dubbing, the line-sequential signal
output terminal 32 of magnetic recorder and regenera-
tor 1 is connected via an automatic gain control circuit
34 and cable 35 to the line-sequential signal input termi-
nal 33 of magnetic recorder and reproducer 2, while the
luminance signal output terminal 20 of apparatus 1 is
connected via the automatic gain control circuit 34 and
cable 36 to the luminance signal input terminal 17 of
apparatus 2, as shown in FIG. 4.

The changeover switch 25 has a terminal 25q that is
connected to the line-sequencing circuit 24, a terminal
25b that is connected to the frequency-modulator 26,
and a movable contact 25¢. The changeover switch 25 is
of the push-off type, for example, as shown in FIGS. 5
and 6. The mechanical structure of the switch 25 is as
follows: when a plug 37, attached to the cable 35, is
inserted into a jack of the line-sequential signal input
terminal 33, body 37a of the plug 37 will move a push
member 38 in the direction of the arrow shown in see
FIG. §, so that the movable member 39 is moved in the
direction of the arrow shown is see FIG. 6. Thus, by
connecting cable 35, the movable contact 25¢ is auto-
matically switched from one position for connection to
the line-sequencing circuit 24 to the position for connec-
tion to the line-sequential signal input terminal 33.

In FIGS. § and 6, 40 denotes a housing forming a part
of the changeover switch 25, while 41 denotes a spring
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6

for urging the movabie member 38 against the push
member 37. The construction of the changeover switch
25, however, 1s not limited to the above-described one.

The automatic gain control circuit 34 includes gain-
controlled amplifiers 42, 43 and a synchronizing pulse
generating circuit 44, as shown in FIG. 7. The gain-con-
trolled amplifier 42 and the synchronizing pulse genera-
tor 44 are connected to receive a luminance signal Y
which includes horizontal synchronizing pulses S
shown in FIG. 8. The other gain-controlled amplifier 43
is connected to receive a line-sequential signal consist-
ing of a series of alternately line-sequenced color differ-
ential signals R - Y and B - Y which have a d.c. level
difference therebetween.

The gain-controlled amplifier 42 functions to keep
the output level of the luminance signal Y at a predeter-
mined level. Clamping circuit 45 is connected to the
output stage of the gain-controlled amplifier 42. The
clamper 45 functions to clamp the sync. tip level of the
horizontal synchronizing pulse S. The output luminance
signal Y from the clamper 45 is supplied to a differential
amplifier 46.

The differential amplifier 46 is controlled by a syn-
chronizing pulse ®4 from the synchronizing pulse gen-
erator 44. The synchronizing pulse ®4 is necessarily
synchronized with the occurrence of the pedestal level
PD of the luminance signal Y. Thus, pulse ® 4is gener-
ated at a constant delay time from the timing of the
horizontal synchronizing signal S. The differential am-
plifier 46 compares the pedestal level PD with a refer-
ence level at the moment the synchronizing pulse ® 4 is
generated, thereby controlling the gain-controlled am-
plifier 42 so that the luminance signal Y from amplifier
42 can be adjusted to the predetermined level.

Further, in FIG. 7, reference marks E; and E> are
voltage sources for providing reference voltages for
clamper 45 and differential amplifier 46, respectively.

The output of the other gain-controlled amplifier 43
Is connected to a sample and hold circuit 47. The sample
and hold circuit 47 functions to sample and hold the
color differential signals B - Y and R - Y. The synchro-
nizing pulse generator 44 outputs a synchronizing pulse
®pto the sample and hold circuit 47 to sample and hold
the output levels of the color differential signals B - Y
and R - Y 1n synchronism with the horizontal synchro-
nizing signal S. Output SH from the sample and hold
circuit 47 is supplied through capacitor 48 to rectifying
circuit 49 and is thereby rectified, and compared with
reference voltage Ej3 by a differential amplifier 50.

Differential amplifier 50 compares the reference volt-
age E3 with the rectified output from rectifier 49 to
control the gain-controlled amplifier 43, such that the
difference between the reference voltage Ej; and the
rectified output is reduced. The sample and hold circuit
47, capacitor 48, rectifier 49, and differential amplifier
30 act in combination as a detecting circuit for detecting
the d.c. level difference in the line-sequential signal, so
that the d.c. level difference L in the line-sequential
signal from the gain-controlled amplifier 43 is adjusted
to a prescribed value.

The line-sequential signal from the gain-controlled
amplifier 43 is supplied to a clamping circuit 51, shown
in FIG. 7. Clamper 51 functions to clamp either one of
the d.c. output levels Vi and V; of the line-sequential
signal, and reference mark E4 denotes a voltage source
for determining the clamp level. Clamper 51 clamps
either the R - Y component d.c. output level V; or the
B - Y component d.c. level V3 in response to a clamp
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timing signal CRAMP (see FIGS. 8 and 9) from AND
circuit §2.

The AND circuit 52 functions in combination with a
comparator 33 as a color differential signal discriminat-
iIng circuit for discriminating between the R - Y and B -
Y components of the line-sequential signal. An input
terminal a of the comparator 53 is connected to capaci-
tor 48, the output from the sample and hold circuit 47
being deprived of the d.c. component by capacitor 48
and then supplied to comparator 53. The other input
terminal a’ 1s connected to ground. If input terminal a is
the inverting input and the other input terminal a’ is the
non-inverting input, then the comparator 53 produces a
discriminating signal K, shown in FIG. 8. If terminal a
is the non-inverting input and the other terminal a’ is the
inverting input, then the comparator 53 produces dis-
criminating signal K', shown in FIG. 9. An input of the
AND circuit 52 receives either of the discriminating
signal K or K, while the other input receives the syn-
chronizing pulse ®p. If the synchronizing signal ®p is
supplied to the AND circuit 52 when the discriminating
signal K or K' is at a high level, then the clamp timing
signal CRAMP is supplied to the clamper 51. If the
circuit 1s arranged to produce the discriminating signal
K shown in FIG. 8, then the d.c. output level V; is
clamped upon the occurrence of each R - Y component
of the line-sequential signal. If the circuit is arranged to
produce the discriminating signal K’ shown in FIG. 9,

then the d.c. level V3 is clamped upon the occurrence of

each B - Y component.

In the above-described embodiment, the automatic
gain control circuit 34 and the color differential signal
discriminating circuit are provided between the mag-
netic recorder and regenerators 1 and 2. These circuits
may also be provided in the regenerator system 12 of
one magnetic recorder and regenerator 1, or in the
recorder system 11 of the other magnetic recorder and
regenerator 2.

As described above, the recorder system is provided
with a detecting circuit for detecting the d.c. level dif-
ference in the line-sequential signal to keep the d.c. level
difference between the color differential signals at a
prescribed value, and with a gain controlled circuit for
controlling the d.c. level difference in the line-sequen-
tial signal to a prescribed value depending on the output
from the detecting circuit, so that the d.c. level differ-
ence in the line-sequential signal can be kept at a pre-
scribed value. Thus, it is possible to reduce picture
quality deterioration due to level difference fluctuations
during dubbing.

Further, it is provided with a clamper for clamping
the d.c. level of the line-sequential signal, and with a
color differential signal discriminating circuit for dis-
criminating between the R - Y and B - Y components of
the line-sequential signal in synchronism with the hori-
zontal synchronizing signal and for supplying a clamp
timing signal to the clamper to clamp the line-sequential
signal, the clamp timing signal corresponding either to
the R - Y or B - Y component, whereby it is also possi-
ble to reduce picture quality deterioration due to d.c.
level clamp timing during dubbing.

What is claimed is:

1. A magnetic recorder and regenerator comprising:

a luminance signal input terminal provided in a re-

corder system thereof for receiving a luminance
signal;

a line-sequential signal input terminal provided in the

recorder system for receiving a line-sequential sig-
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nal consisting of alternately arranged color differ-
ential signals having a d.c. level difference therebe-
tween;

a detecting circuit for detecting the d.c. level differ-
ence in said line-sequential signal; and

a gain-controlled amplifier for controlling the d.c.
level difference in said line-sequential signal to a

prescribed value depending on the output from said
detecting circuit.

2. A magnetic recorder and regenerator comprising;

a luminance signal output terminal provided in a
reproducer system thereof for the output of a lumi-
nance signal;

a line-sequential signal output terminal provided in
the reproducer system for outputting a line-sequen-
tial signal consisting of a series of alternately ar-
ranged color differential signals having a d.c. level
difference therebetween;

a detecting circuit for detecting the d.c. level differ-
ence 1n said line-sequential signal; and

a gain-controlled circuit for controlling the d.c. level
difference to a prescribed value depending on the
output from said detecting circuit.

3. A magnetic recorder and regenerator comprising:

a luminance signal input terminal provided in a re-
corder system thereof for receiving a luminance
signal;

a line-sequential signal input terminal provided in the
recorder system for receiving a line-sequential sig-
nal consisting of alternately arranged color differ-
ential signals having a d.c. level difference therebe-
tween;

a luminance signal output terminal provided in a
regenerator system of said magnetic recorder and
regenerator for outputting a luminance signal;

a line-sequential signal output terminal provided in
the regenerator system for the output of a line-
sequential signal consisting of alternately arranged
color differential signals having a d.c. level differ-
ence therebetween;

a detecting circuit for detecting the d.c. level differ-
ence in the line-sequential signal from said regener-
ator system; and

a gain-controlled amplifier for controlling the d.c.
level difference in the line-sequential signal from
sald regenerator system to a prescribed value de-
pending on the output from said detecting circuit.

4. A magnetic recorder and regenerator, comprising:

a luminance signal input terminal provided in a re-
corder system of the magnetic recorder and regen-
erator for receiving a luminance signal;

a frequency-modulating circuit connected to said
luminance signal input terminal for frequency-
modulating the luminance signal;

color differential signal input terminals provided in
the recorder system for receiving parallel R - Y and
B - Y component color differential signals;

a line-sequencing circuit connected to the color dif-
ferential signal input terminals for alternately line-
sequencing said R - Y and B -'Y component color
differential signals to thereby produce a line-
sequential signal consisting of alternately arranged
R - Y and B - Y component color differential sig-
nals having a d.c. level difference therebetween;

a frequency-modulating circuit provided after the
line-sequencing circuit for frequency-modulating
the color differential signals which have been line-
sequenced by the line sequencing circuit;
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a line sequential signal input terminal provided in said
recorder system for receiving a line-sequential sig-
nal consisting of alternately arranged color differ-
ential signals having a d.c. level difference therebe-
tween;

a changeover switch, provided between said line-
sequencing circuit and said frequency-modulating
circuit provided after said line-sequencing circuit,
for changeover between said line-sequential signal
input terminal and said line-sequencing circuit;

a frequency-demodulating circuit provided in the
regenerator system for frequency-demodulatmg a
recording signal recorded in a magnetic recording
medium into a luminance signal;

a luminance signal output terminal connected to the
frequency-demodulating circuit for the output of
the luminance signal derived by the frequency-
demodulation:

a frequency-demodulating circuit for frequency -
demodulating a recording signal recorded in a
magnetic recording medium into a line-sequential
signal;

a rearranging circuit for providing parallel R - Y and
B -Y component color differential signals by rear-
ranging the line-sequential signal derived by said
frequency-demodulation performed by the fre-
quency-demodulating circuit;

color differential signal output terminals connected to
the rearranging circuit for the output of the R - Y
and B - Y component color differential signals,
respectively;

a line-sequential signal output terminal connected
between the frequency-demodulating circuit of the
regenerator system and said rearranging circuit for
the output of the line-sequential signal derived by
the frequency-demodulation from recording sig-
nals recorded in a magnetic recording medium:

a detecting circuit for detecting the d.c. level differ-
ence 1n the line-sequential signal supplied from said
regenerator system;

a gain-controlled amplifier for controlling the d.c.
level difference in the line-sequential signal from
said regenerator system depending on the output
from the detecting circuit;

wherein when dubbing is to be performed, said
changeover switch switches from a connecting
position to connect together said frequency-
demodulatmg circuit and said line-sequencing cir-
cuit, to another connecting position to connect
together said frequency-modulating circuit and
said line-sequential signal input terminal.

5. A magnetic recorder and regenerator compnsmg

a luminance signal input terminal provided in a re-
corder system of the magnetic recorder and regen-
erator for receiving a luminance signal;

a frequency-modulating circuit connected to said
luminance signal input terminal for frequency-
modulating the luminance signal;

color differential signal input terminals provided in
the recorder system for receiving parallel R - Y and
B - Y component color differential signals;

a line-sequencing circuit connected to the color dif-
ferential signal input terminals for alternately line-
sequencing the R - Y and B - Y component color
differential signals to thereby produce a line-
sequential signal consisting of alternately arranged
R - Y and B - Y component color differential sig-
nals having a d.c. level difference therebetween;
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a frequency-modulating circuit provided after the
line-sequencing circuit for frequency-modulating
the line-sequential signal;

a line-sequential signal input terminal provided in the
recorder system for receiving a line-sequential sig-
nal consisting of alternately arranged color differ-
ential signals having a d.c. level difference therebe-
tween;

a changeover switch provided between said line-
sequencing circuit and the frequency-modulating
circuit provided after said line-sequencing circuit,
for changeover between said line- sequentlal signal
input terminal and said line-sequencing circuit:

a frequency-demodulating circuit provided in a re-
generator system of said magnetic recorder and
regenerator for frequency-demodulating a record-
Ing signal recorded in a magnetic recording me-
dium into a luminance signal;

a luminance signal output terminal connected to the
frequency-demodulating circuit for the output of
the luminance signal derived by the frequency-
demodulation;

a frequency-demodulating circuit for frequency-
demodulating a recording signal recorded in a
magnetic recording medium into a line-sequential
signal;

a rearranging circuit for rearranging the line-sequen-
tial signal derived by the frequency-demodulation
performed by the frequency-demodulating circuit
to thereby provide parallel R - Y and B - Y compo-
nent color differential signals;

color differential signal output terminals connected to
the rearranging circuit for the output of the R - Y
and B - Y component color differential signals;

a line-sequential signal output terminal provided be-
tween the frequency-demodulating circuit of the
regenerator system and said rearranging circuit for
the output of the line-sequential signal derived by
the frequency-demodulation from a recording sig-
nal recorded in a magnetic recording medium;

a detecting circuit for detecting the d.c. level differ-
ence in the line-sequential signal from said regener-
ator system;

a gain-controlled amplifier for controlling the d.c.
level difference in the line-sequential signal from
sald regenerator system to a prescribed value de-
pending on the output from the detecting circuit;

wherein when dubbing is to be performed, said
changeover switch switches from a connecting
position to connect together said frequency modu-
lating circuit and said line-sequencing circuit, to
another connecting position to connect together
said frequency-modulating circuit and said line-
sequential signal input terminal.

6. A magnetic recorder and regenerator comprising,

at least:

a luminance signal input terminal provided in a re-
corder system of the magnetic recorder and regen-
erator for receiving a luminance signal;

a line-sequential signal input terminal provided in the
recorder system for receiving a line-sequential sig-
nal consisting of alternately line-sequenced R - Y
and B - Y component color differential signals
having a d.c. level difference therebetween:

a luminance signal output terminal provided in a
regenerator system of the magnetic recorder and
regenerator for the output of a luminance signal;
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a line-sequential signal output terminal provided in
the regenerator system for the output of a line-
sequential signal consisting of alternately line-
sequenced color differential signals;

a detecting circuit for detecting the d.c. level differ-
ence in the line-sequential signal from said regener-
ator system;

a gam-controlled amplifier for controlling the d.c.
level difference in the line-sequential signal from
said regenerator system depending on the output
from the detecting circuit;

a clamping circuit for clamping the d.c. level of the
line-sequential signal from said gain-controlled
amplifier; and

a color differential signal discriminating circuit for
dicriminating between the R - Y and B - Y compo-
nents of said line-sequential signal in synchronism
with a horizontal synchronizing signal, and for
providing a clamp timing signal to said clamping
circuit to clamp the line-sequential signal corre-
sponding to etther one of the R - Y and B - Y com-
ponents.

7. A magnetic recorder and regenerator comprising:

a luminance signal input terminal provided in a re-
corder system of the magnetic recorder and regen-
erator for receiving a luminance signal;

a frequency-modulating circuit connected to said
luminance signal input circuit for frequency-
modulating the luminance signal;

color differential signal input terminals provided in
the recorder system for receiving parallel R - Y and
B - Y component color differential signals;

a line-sequencing circuit connected to the color dif-
ferential signal input terminals for alternately line-
sequencing the R - Y and B - Y component color
differential signals to thereby produce a line-
sequential signal consisting of alternately arranged
R - Y and B - Y component color differential sig-
nals having a d.c. level difference therebetween;

a frequency-modulating circuit provided after the

line-sequencing circuit for frequency-modulating
the line-sequential signal;
a line-sequential signal input terminal provided in the
recorder system for receiving a line-sequential sig-
nal consisting of alternately arranged color differ-
ential signals having a d.c. level difference therebe-
tween;

a changeover switch provided between said line-
sequencing circuit and the frequency-modulating
circuit provided after said line-sequencing circuit,
for changeover between said line-sequential signal
input terminal and said line-sequencing circuit;

a frequency-demodulating circuit provided in a re-
generator system of said magnetic recorder and
regenerator for frequency-demodulating a record-
ing signal recorded in a magnetic recordmg me-
dium into a luminance signal;

a luminance signal output terminal connected to the
frequency-demodulating circuit for the output of
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a frequency-demodulating circuit for frequency-
demodulating a recording signal recorded in a
magnetic recording medium into a line-sequential
signal;

a rearranging circuit for rearranging the line-sequen-
tial signal derived by the frequency-demodulation
performed by the frequency-demodulating circuit
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to thereby provide parallel R - Y and B - Y compo-
nent color differential signals;

color differential signal output terminals connected to
the rearranging circuit for the output of the R - Y
and B - Y component color differential signals;

a line-sequential signal output terminal provided be-
tween the frequency-demodulating circuit of the
regenerator system and said rearranging circuit for
the output of the line-sequential signal derived by
the frequency-demodulation from a recording sig-
nal recorded in a magnetic recording medium:

a clamping circuit for clamping the d.c. level of the
line-sequential signal from said regenerator system:

a color differential signal discriminating circuit for
discriminating between the R - Y and B - Y compo-
nents of said line-sequential signal in synchronism

- with a horizontal synchronizing signal, and for
providing a clamp timing signal to said clamping
circuit to clamp the line-sequential signal corre-
sponding to either one of the R - Y and B - Y com-
ponents, wherein when dubbing is to be performed,
said changeover switch switches from a connect-
Ing position to connect together said frequency-
demodulating circuit and said line-sequencing cir-
cuit, to another connecting position to connect
together said frequency-modulating circuit and
said line-sequential signal input terminal.

8. A magnetic recorder and regenerator comprising:

a luminance signal input terminal provided in a re-
corder system of the magnetic recorder and regen-
erator for receiving a luminance signal;

a frequency-modulating circuit connected to said
luminance signal input circuit for frequency-
modulating the luminance signal;

color differential signal input terminals provided in
the recorder system for receiving parallel R - Y and
B - Y component color differential signals;

a line-sequencing circuit connected to the color dif-
ferential signal input terminals for alternately line-
sequencing the R - Y and B - Y component color
differéntial signals to thereby produce a line-
sequential signal consisting of alternately arranged
R - Y and B - Y component color differential sig-
nals having a d.c. level difference therebetween:

a frequency-modulating cifcuit provided after the
line-sequencing circuit for frequency-modulating
the line-sequential signal;

a line-sequential signal input terminal provided in the
recorder system for receiving a line-sequential sig-
nal consisting of alternately arranged color differ-
ential signals having a d.c. level difference therebe-
tween;

a changeover switch provided between said line-
sequencing circuit and the frequency-modulating
circuit provided after said line-sequencing circuit,
for changeover between said line-sequential signal
input terminal and said line-sequencing circuit;

a frequency-demodulating circuit provided in a re-
generator system of said magnetic recorder and
regenerator for frequency-demodulating a record-
ing signal recorded in a magnetic recording me-
dium into a luminance signal;

a luminance signal output terminal connected to the
frequency-demodulating circuit for the output of
the luminance signal derived by the frequency-
demodulation;

a frequency-demodulating circuit for frequency-
demodulating a recording signal recorded in a
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magnetic recording medium into a line-sequential
signal;

a rearranging circuit for rearranging the line-sequen-
tial signal derived by the frequency-demodulation
performed by the frequency-demodulating circuit
to thereby provide parallel R - Y and B - Y compo-
nent color differential signals;

color differential signal output terminals connected to
the rearranging circuit for the output of the R - Y

- and B - Y component color differential signals;

a line-sequential signal output terminal provided be-
tween the frequency-demodulating circuit of the
regenerator system and said rearranging circuit for
the output of the line-sequential signal derived by
the frequency-demodulation from a recording sig-
nal recorded in a magnetic recording medium;

a detecting circuit for detecting the d.c. level differ-
ence in the line-sequential signal from said regener-
ator system;

a gain-controlled amplifier for controlling the d.c.
level difference in the line-sequential signal from
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said regenerator system to a prescribed value de-
pending on the output from the detecting circuit;

a clamping circuit for clamping the d.c. level of the
line-sequential signal from said gain-controlled
amplifier;

a color differential signal discriminating circuit for
dicriminating between the R - Y and B - Y compo-
nents of said line-sequential signal in synchronism
with a horizontal synchronizing signal, and for
providing a clamp timing signal to said clamping
circuit to clamp the line-sequential signal corre-
sponding to either one of the R - Y and B-Y com-
ponents;

wherein when dubbing is to be performed, said
changeover switch switches from a connecting
position to connect together said frequency-
demodulating circuit and said line-sequencing cir-
cuit, to another connecting position to connect
together said frequency-modulating circuit and

said line-sequential signal input terminal.
¥ * » ¥x x
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